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Abstract  Chagas’ disease remains a major public health concern throughout much of Latin
America. In Brazil, segments of the population experience Trypanosoma cruzi infection rates as
high as 65%, indicating that control programs are still needed. Few data are available concern-
ing people’s health beliefs related to Chagas’ disease in heavily infected populations. Such health
beliefs may significantly impact the effectiveness of intervention schemes. The purpose of this
study was to assess health beliefs related to Chagas’ disease in a population experiencing high
infection rates with the causal parasite. The focal population for the study consisted of the resi-
dents of Posse, a rural community in the State of Goiás. The results indicate that a majority of
the population had a high degree of knowledge about Chagas’ disease and the vector involved in
its transmission. These findings indicate that control programs conducted by the Brazilian Min-
istry of Health have included effective educational components.
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Resumo  A doença de Chagas persiste como importante problema de saúde pública em grande
parte da América Latina. No Brasil, vários segmentos da população apresentam taxas de in-
fecção pelo Trypanosoma cruzi que chegam até 65%, sugerindo que os programas de controle
ainda são necessários. Há poucos dados disponíveis sobre as crenças populares relativas à
doença de Chagas entre comunidades com altas taxas de infecção. Tais crenças podem ter um
impacto significativo sobre a eficácia das intervenções. O objetivo deste estudo é avaliar as
crenças relativas à doença de Chagas numa população com altas taxas de infecção pelo agente
etiológico da doença. A população-alvo do estudo foi composta de moradores da Posse, uma co-
munidade rural no Estado de Goiás. Os resultados indicam que a maioria da população tinha
um alto grau de conhecimento quanto à doença de Chagas e seu vetor. Os achados apontam para
a eficácia dos componentes educativos dos programas de controle implementados pelo Min-
istério da Saúde.
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Chagas’ disease is an extreme consequence of
infection with the parasitic protozoan Try-
panosoma cruzi. The disease continues to be a
major public health concern throughout Latin
America, despite numerous control and eradi-
cation programs. It has been estimated that be-
tween 16 and 18 million people are infected
with T. cruzi and that 100 million more individ-
uals are at risk of infection (PAHO, 1990).
T. cruzi is transmitted to humans by several
genera of triatomine bugs, including Triatoma,
Rhodnius, and Panstrongylus (Nogueira & Coura,
1990). Transmission occurs subsequent to the
blood meal, when feces deposited by infected
bugs come into contact with open wounds or
mucous membranes (Nogueira & Coura, 1990).
Houses with thatched roofs and/or mud
walls provide a multitude of sites for the tri-
atomine bug vector to inhabit, and evidence of
infestation of these types of dwellings in Latin
America dates to prehistoric times (Garcia-Za-
pata & Marsden, 1986; Coimbra Jr., 1988; Gurtler
et al., 1992). T. cruzi has a broad range of hosts,
including such domestic animals as goats,
sheep, guinea pigs, dogs, and cats (Garcia-Zapa-
ta & Marsden, 1986; Gurtler et al., 1992). Chick-
ens, while not a host of T. cruzi, provide a source
of blood meals for the triatomine bugs and are
commonly kept in the yards of houses in the
study area. Keeping such domestic animals in
close proximity to the house may encourage
proliferation of the household bug population.
Intensity of bug infestation has been shown to
be directly correlated with risk of T. cruzi infec-
tion in household residents (Piesman et al.,
1985). Epidemiological patterns of T. cruzi in-
fection have been suggested to reflect variation
in household risk factors (Mott et al., 1976).
Chagas’ disease generally occurs in two
phases. First, there is an acute phase lasting 2-
3 months following parasitic infection, with
possible formation of a characteristic swelling
or chagoma at the infection site (Nogueira &
Coura, 1990). Many individuals remain asymp-
tomatic throughout the acute phase of the ill-
ness, although between 5% and 10% of individ-
uals experience severe, sometimes fatal, dis-
ease during this phase (Nogueira & Coura,
1990). About 40% of those infected recover
spontaneously from the acute phase and re-
main seropositive but disease-free for the re-
mainder of their lives. In the remaining 60% of
cases the disease enters a quiescent period
lasting as long as 30 years, until the onset of the
chronic phase, which can be characterized by
progressive cardiomyopathy, megacolon, and/
or megaesophagus (Morris et al., 1990; No-
gueira & Coura, 1990).
There are currently no prophylactic drugs
available to prevent infection with T. cruzi
(Castro, 1993). Chemotherapy for T. cruzi infec-
tion has centered on the use of two nitroarenes,
Nifurtimox and Benznidazole. These drugs are
effective in decreasing early parasitemia, but
their utility during the chronic phase of Cha-
gas’ disease is questionable (Garcia-Zapata &
Marsden, 1986; Castro, 1993). Both drugs have
severe side effects and are carcinogenic in rab-
bits (Garcia-Zapata & Marsden, 1986; Teixeira
et al., 1990a, 1990b).
Despite extensive biomedical research on
Chagas’ disease, relatively little information
has been generated regarding people’s percep-
tions of the disease, T. cruzi infection, or the
relative importance of this disease in endemic
communities. A survey of Mambaí, in the State
of Goiás, Brazil, where 33% of individuals were
seropositive and 32% of houses were infested
with the vector, revealed that most individuals
had knowledge of both the vector and the char-
acteristics of Chagas’ disease (Bizerra et al.,
1981). Almost everyone reported that the bugs
were the cause of the disease, 84% of individu-
als understood the type of disease transmitted
by the vector, and 56% recognized that control
of bug infestation was important. At the time
of the study, Mambaí had been the focus of a
long-term research project on Chagas’ disease
and was also the site of a regional health post.
This study suggested that the public health
programs had been successful in their educa-
tional efforts.
The authors also applied their survey to a
rural community that lacked a health post and
was not included in the original study (Bizerra
et al., 1981). Similar to the situation in Mambaí,
most individuals that were interviewed agreed
that triatomine bugs were harmful and trans-
mitted disease. However, only 55% of the resi-
dents of the rural community were knowledge-
able of the characteristics of Chagas’ disease.
Despite decreased awareness of the signs and
symptoms of Chagas’ disease in this communi-
ty as compared to Mambai, 71% of individuals
recognized the importance of bug control in
diminishing disease rates. Even in the absence
of a local health post, control programs had a
significant impact on transmission of informa-
tion about the Chagas’ disease vector.
Conversely, a recent study in Guatemala fo-
cusing on an area with a seropositivity rate of
approximately 11% suggested that none of the
residents knew of Chagas’ disease as a specific
disease entity (Nix et al., 1995). No signs or
symptoms described as resulting from bites by
triatomine bugs were associated with Chagas’
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disease (Nix et al., 1995). However, many peo-
ple were aware of the bugs, which they consid-
ered a household nuisance (Nix et al., 1995).
High rates of recognition of the role of tri-
atomine bugs in Chagas’ disease as reported by
Bizerra and colleagues (Bizerra et al., 1981)
stand in contrast to many reports on knowl-
edge and attitudes for other vector-transmitted
diseases. For example, malaria studies have
frequently shown a lack of accurate knowledge
about disease etiology in high-risk areas. A sur-
vey conducted in five West African communi-
ties showed that only 25-50% of residents
identified mosquitoes as the cause of malaria
(Aikens et al., 1994). A survey of residents in a
coastal plain area in Guatemala found that
while 93% of individuals recognized that a
mosquito which had previously bitten a malar-
ia patient could transmit the disease, a variety
of other causes were believed to exist (Ruebush
et al., 1992). Fifty percent of residents thought
that houseflies could also transmit the disease,
77% thought malaria could result from drink-
ing unboiled water, 77% felt that bathing too
frequently could result in malaria, and 62% im-
plicated lack of sleep as a causal factor (Rue-
bush et al., 1992).
Lymphatic filariasis is another mosquito-
borne disease which has been the focus of
large-scale intervention programs. As reviewed
by Evans et al. (1993), studies of local knowl-
edge of disease causation in endemic commu-
nities have generally shown a variety of alter-
native causal explanations. Filariasis has been
attributed to contact with cold water (Schultz,
1988), consumption of contaminated foods or
drink (Carme et al., 1979; Haliza, 1986), and ag-
gravation of physical injury (Carme et al., 1979).
A survey in a Malaysian community where 6%
of individuals were infected with Brugia malayi
found that only 8% of individuals identified the
mosquito as the cause of filariasis, and 42% re-
sponded that they could not identify the cause
of filariasis (Haliza, 1986). Likewise, in an en-
demic area of Tahiti which had been the focus
of an antifilarial campaign for over 25 years,
only 13% of filariasis patients identified mos-
quitoes as the cause of infection as compared
to 41% who attributed the disease to ankle in-
juries (Carme et al., 1979). A study of an en-
demic area in Haiti showed that only 13% of
residents who recognized filariasis attributed
the disease to mosquito transmission, while
48% attributed the disease to contaminated
soil or water (Eberhard et al., 1996).
Onchocerciasis is a filarial infection trans-
mitted by blackflies (Otteson, 1990). A survey
of attitudes towards this disease among heads
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of households in an endemic area of Guate-
mala showed that only 50% of individuals rec-
ognized the role of an insect bite in disease
transmission (Richards et al., 1991). Other pur-
ported causes included consumption of poor-
quality foodstuffs or water and physical injury
(Richards et al., 1991).
The literature suggests that knowledge of
vector transmission is frequently poor in ar-
eas endemic for vector-transmitted diseases. A
high prevalence of alternative explanations for
disease causation has significant implications
for the potential efficacy of intervention pro-
grams (Evans et al., 1993; Aikens et al., 1994).
Local beliefs about disease causation should
be assessed to determine if public health edu-
cation programs are effective, and such evalu-
ation should be performed periodically to en-
sure that the quality of education is main-
tained and that accurate information is being
appropriately transferred to the at-risk popu-
lation.
The purpose of this study was to assess lo-
cal attitudes and beliefs about Chagas’ disease
in an endemic area of Brazil. This area has been
the focus of an active Chagas’ disease control
program by the Brazilian Ministry of Health for
over a decade.
Materials and methods
We interviewed adults representing 59 house-
holds located in the Posse area, which is en-
demic for Chagas’ disease. Over 60% of adults
in this farming county are positive for infection
with T. cruzi (Williams-Blangero et al., 1997).
Active transmission of T. cruzi infections still
occurs, despite insecticide spraying and home-
building improvement programs which have
been operating in the area for the last 14 years
(Sgambatti de Andrade et al., 1995). A recent
survey of 1,931 individuals from the region in-
dicated that 5% of children aged 10 years or
under, 17% of individuals between the ages of
10 and 15 years, 29% of individuals between
the ages of 15 and 21 years, and 61% of individ-
uals over 21 years were seropositive for T. cruzi
(Teixeira, personal communication).
An interview guide was used to elicit gener-
al health concerns and attitudes towards Cha-
gas’ disease in particular. All interviews were
conducted in Portuguese at the homes of the
sampled individuals. Nineteen men and forty
women, each living in a different household,
were sampled in a house-to-house survey of 4
villages in the area. The population is an ad-
mixed population with European, African, and
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Amerindian genes represented. Sampled indi-
viduals ranged in age from 20 to 79 years, with
a mean age of 38.5 years. Individuals were
asked about the most important health prob-
lems in Posse, whether or not Chagas’ disease
is an important health problem, the causes of
Chagas’ disease, symptoms of Chagas’ disease,
treatments for Chagas’ disease, and presence
of triatomine bugs in and around the house-
hold.
Results
Perceived Health Problems in Posse
Individuals were asked to identify the most im-
portant health problems for people residing in
the Posse area. Fever was the most frequently
mentioned health problem, identified by 50.8%
of the sampled individuals. Colds and flu were
mentioned as major health problems by 49.2%
of the sample, and headache was identified as
a major health problem by 47.5% of sampled
individuals. Chagas’ disease was identified
spontaneously by 45.8% of the sample as being
a major health problem for residents of the
Posse area. Other commonly mentioned health
problems included stomach ache (28.8%), heart
problems (15.3%), back problems (13.6%), and
diarrhea (11.9%). Table 1 provides a complete
listing of the health problems identified by the
59 sample individuals. The listing includes a
mixture of both specific diseases and general
symptoms.
We then asked specifically if Chagas’ dis-
ease was an important health problem in the
Posse area, and 86.4% of the sample replied in
the affirmative, often noting that they knew
many people who had the disease. Seven indi-
viduals did not consider Chagas’ disease an im-
portant health problem in the area, and one
person did not know whether or not the dis-
ease was a major concern in the region.
Causes of Chagas’ Disease
Responses regarding causation of Chagas’ dis-
ease are summarized in Table 2. When asked
how an individual acquires Chagas’ disease,
72.9% reported that one gets the disease from
the barbeiro (triatomine bug vector). Thus, the
majority of individuals were aware of the vec-
tor involved in the disease transmission. Sever-
al other causes of Chagas’ disease were also re-
ported, including bad water (11.9%) and mos-
quitoes (3.4%). One individual attributed the
cause of Chagas’ disease to the insecticide used
Table 1
Most important health problems in the Posse region reported 
by 59 study participants.




Chagas’ Disease 27 45.76
Stomach ache 17 28.81
Heart problems 9 15.25
Back problems 8 13.56
Diarrhea 7 11.86
Heart pain 4 6.78
Sinus problems 3 5.08
Ulcer 3 5.08
Digestive problems 3 5.08
Anemia 3 5.08
Vaginal itching and bleeding/ 3 5.08
yeast infection
Sore throat 2 3.39
Dizziness 2 3.39
Weakness/fatigue 2 3.39
Breathing problems 2 3.39
Paralysis 2 3.39
Skin infection 2 3.39
Urinary tract infection 2 3.39
Nervousness 1 1.69
Gas/bloating 1 1.69
Ear ache 1 1.69
Epilepsy 1 1.69
Hepatitis 1 1.69
Kidney infection 1 1.69
Painful urination 1 1.69
Asthma 1 1.69
High blood pressure 1 1.69
Worms 1 1.69
Leg pain 1 1.69
Allergies 1 1.69
Table 2
Causes of Chagas’ disease as reported by 59 study participants
Cause # of Respondents % of Respondents
Triatomine bug vector 43 72.88




Don’t know 12 20.34
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to kill the triatomine vectors. Twelve individu-
als (20.3%) responded that they did not know
the cause of Chagas’ disease or how one could
catch it. One person suggested that the disease
was familial, an observation consistent with a
recent genetic study of susceptibility to infec-
tion with T. cruzi (Williams-Blangero et al.,
1997).
Symptoms of Chagas’ Disease
The majority of individuals interviewed had
accurate knowledge of the symptoms experi-
enced by individuals with Chagas’ disease, as
shown in Table 3. Symptoms identified by re-
spondents included chest pain (42.4%), respi-
ratory problems (20.3%), fatigue (35.6%), leg
pain (35.6%), nervousness (16.9%), swelling
(15.3%), dizziness (13.6%), headache (11.9%),
digestive problems (11.9%), general body pain
(10.2%), high blood pressure (8.5%), general
weakness (6.8%), stomach pain (6.8%), gas and
bloating (6.8%), insomnia (5.1%), and rapid
heart beat (5.1%). The range of symptoms cor-
rectly identified includes signs of cardiomy-
opathy and signs of gastrointestinal involve-
ment. Only ten individuals (16.9%) were un-
able to identify any symptoms associated with
Chagas’ disease.
Treatment of Chagas’ Disease
A substantial proportion of the sample (25.4%)
reported that they did not know if there was a
treatment available for Chagas’ disease, and
10.2% of those interviewed asserted that no
treatment existed. Sixty-four percent indicat-
ed that medicine for treatment of Chagas’ dis-
ease was available, although over half of these
individuals said that the medicine was only
effective for recently acquired disease. Re-
sponses regarding treatment of Chagas’ dis-
ease are outlined in Table 4. The responses ac-
curately reflect the lack of an efficacious drug
therapy for Chagas’ disease during the chron-
ic phase.
Presence of Triatomine Bugs 
in the Household
The success of insecticide spraying programs is
indicated clearly by the fact that 95% of sam-
pled individuals reported that they did not
have triatomine bugs in the house. However,
39% of those who did not currently have bugs
in the house reported that they had seen them
in the household frequently prior to initiation
of the insecticide spraying programs.
Discussion and conclusions
The results indicate that residents of the re-
gion of Posse have a high level of knowledge
and awareness of Chagas’ disease and the tri-
atomine vector responsible for transmission
of the disease. People who were interviewed
readily differentiated between “Chagas’ of the
blood”, (seropositivity) which did not necessar-
ily result in illness, and Chagas’ disease which
could involve a broad range of gastrointestinal
Table 3
Symptoms of Chagas’ disease identified by 59 study participants.
Symptom # of Respondents Percentage of Respondents
Chest pain 25 42.37
Fatigue 21 35.59
Leg pain 21 35.59





Digestive problems 7 11.86
General body pain 6 10.17
High blood pressure 5 8.47
Weakness 4 6.78
Stomach pain 4 6.78
Gas/ bloating 4 6.78
Insomnia 3 5.08
Rapid heart beat 3 5.08
Back pain 3 5.08
Fever 2 3.39
Arm pain 2 3.39
Ulcers 1 1.69
Cough 1 1.69
Don’t know 10 16.95
Table 4
Treatments for Chagas’ disease reported by 59 study participants.
Treatment # of Respondents Percentage of Respondents
Medicine 13 22.03
Medicine, but only for newly 25 42.37
acquired disease
No treatment exists 6 10.17
Eliminate bugs 1 1.69
Don’t know of any 15 25.42
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